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Introduction 

The  following  interpretation  of  the  variations  observable  in  the  Cinnamon 
Teal,  Anas  cyanoptera,  was  initiated  consequent  to  an  attempt  to  classify 
a  series  of  25  specimens  from  Colombia  collected  by  the  junior  author 
during  the  early  months  of  1950.  A  total  of  144  specimens  has  been 
examined  representing  populations  from  British  Columbia  to  Argentina 
and  Chile;  69  from  the  North  American  segment  of  range  and  75  from 
the  South  American  portion.  Pertinent  material  has  been  made  avail- 
able by  the  Chicago  Natural  History  Museum  through  Dr.  A.  L.  Rand; 
by  the  Institute  de  Ciencias  Naturales,  Bogota,  Colombia,  through 
Mr.  J.  I.  Borrero;  by  the  Museum  of  Comparative  Zoology,  Cambridge, 
through  Mr.  James  L.  Peters;  and  by  the  American  Museum  of  Natural 
History,  New  York,  through  Dr.  John  T.  Zimmer.  In  acknowledging 
these  aids  we  wish  to  thank  the  institutions  and  individuals  concerned. 

As  stated  in  the  1931  edition  of  the  Check-list  of  North  American 
Birds,  the  name  Anas  cyanoptera  is  that  of  Vieillot,  the  reference  being 
the  Nouveau  Dictionnaire  d'Histoire  Naturelle,  New  Edition,  5,  1816, 
104.  Vieillot's  name  is  based  on  Azara's  Voyages  Dans  L'Amerique 
Meridionale,  Vol.  4,  1809,  pp.  341-42  (the  serial  number  of  his  specific 
account  being  434).  Azara  gave  only  vernacular  names  to  his  birds  but 
when  Vieillot  translated  his  works  he  gave  them  scientific  names.  The 
name  Anas  cyanoptera  Vieillot  was  thus  originally  applied  to  the  Cinnamon 
Teal  occupying  the  region  of  La  Plata  River  and  Buenos  Aires  in  Argentina 
where  Azara  had  encountered  it  and  where  specimens  described  ori- 
ginated. 

It  is  generally  conceded  that  the  North  American  and  South  American 
segments  of  the  population  of  this  species  are  virtually  isolated  one  from 
the  other.  In  plotting  the  breeding,  winter  and  sporadic  range  of  the 
Cinnamon  Teal,  Phillips  (1923)  shows  a  more  or  less  pronounced  gap  in 

*Mr.  Lumsden  is  Biologist,  Ontario  Department  of  Lands  and  Forests. 
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the  Central  American  region.  Hellmayr  and  Con  over  (1948)  likewise 
sketched  the  range  as  consisting  of  two  major  lobes  but  they  add  that 
birds  from  North  America  may  probably  occur  sparingly  through  Central 
America  to  Colombia  and  perhaps  Ecuador.  They  cite  specifically  one 
case  of  a  Cinnamon  Teal  banded  at  Burns,  Oregon  (the  same  as  was 
recorded  by  Dugand,  1948)  on  September  27,  1938,  being  recovered  on 
April  8,  1939,  near  Sitio  Nuevo  [Sitionuevo]  near  the  mouth  of  the 
Magdalena  River  in  northern  Colombia  but  add  that  no  other  returns 
from  birds  banded  in  North  America  have  been  received  from  farther 
south  than  Jalisco  and  Vera  Cruz,  Mexico.  Sturgis  (1928)  has  recorded 
that  "three  were  shot  by  a  party  .  .  .  early  in  January,  1925,  on  the 
Rio  Chico,"  Panama.  A  young  male  in  juvenal  plumage  (C.N.H.M., 
156460)  taken  on  October  26,  1906,  in  Venezuela  (particular  locality 
illegible  but  apparently  in  the  Merida  region)  has  been  identified  by  us  as 
probably  of  North  American  origin.  On  comparison  it  is  like  juvenal 
plumage  males  from  North  America  and  unlike  any  available  juvenal 
plumage  males  from  any  South  American  population  closely  contiguous 
to  North  America,  namely  Colombia.  Its  wing  measurement  (183  mm.) 
falls  close  to  the  average  of  North  American  adult  males  and  not  within 
the  limits  of  Colombian  populations  the  distinctness  of  which  will  be 
shown  later. 

In  making  generalized  comparisons  between  specimens  from  these 
two  broad  geographic  regions  several  significant  differences  are  apparent. 
First,  the  North  American  population  displays  less  range  in  size  than  does 
the  collective  South  American  population.  This  is  true  of  both  sexes. 
To  express  this  size  range  the  wing  length  of  adult  males  is  used  as  a 
representative  and  convenient  index.  The  observed  limits  of  North 
American  males  are  176  mm.  and  194  mm.  while  those  for  the  collective 
South  American  specimens  are  168  mm.  and  220  mm.  Second,  there 
tends  to  be  less  spread  in  the  value  (tone)  of  the  colour  of  the  naturally 
exposed  tips  of  the  breast  feathers  of  adult  males  from  North  America 
as  compared  with  those  from  South  America.  Five  grades  of  colour- 
value  were  established,  from  palest  to  darkest,  for  the  species  sample  as 
a  whole.  Though  this  scale  was  arbitrary  it  was  carefully  chosen  and 
the  steps  were  adjudged  to  be  approximately  equal.  (The  extremes  of 
tone  approximate  two  steps  in  the  Munsell  value  scale.)  North  American 
specimens  fell  in  grades  1  to  4  and  South  American  specimens  ranged 
from  grades  1  to  5.  Third,  it  has  been  found  that  males  from  South 
America,  in  adult  chestnut  dress  are  inclined  to  display  small,  rounded, 
black  dots  on  the  feathers  of  lateral  portions  of  the  foreback,  the  breast, 
the  sides,  and  the  region  of  the  vent.  (Not  to  be  confused  with  a  spotted 
plumage  to  be  described  later.)  Such  markings  are  virtually  wanting 
in  North  American  males.     This  may  be  the  feature  remarked  on  by 
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Azara  who,  in  describing  a  particular  individual  examined,  referred  to 
"the  bright  russet  with  round  black  spots." 

In  general  the  North  American  population  is  more  homogeneous  than 
the  South  American  population.  This  may  be  correlated  with  the  more 
uniform  conditions  under  which  the  species  lives  in  the  northern  part  of 
its  range,  though  it  breeds  over  at  least  36  degrees  of  latitude.  In  addi- 
tion to  an  even  wider  latitudinal  range  in  South  America  the  species  occurs 
as  a  breeding  bird  from  tropical  lowland  of  the  interior,  through  moist 
highlands,  to  arid  terrain  12,500  feet  above  the  sea.  Such  ecological 
diversity  is  not  duplicated  in  the  habitat  of  the  Cinnamon  Teal  in  North 
America. 

One  conspicuous  disagreement  which  exists  between  the  North  and 
South  American  populations  of  the  Cinnamon  Teal,  partially  of  a  physio- 
logical nature,  concerns  the  series  and  sequence  of  plumages  normal  in 
the  development  of  the  male. 

Young  males  of  the  North  American  Cinnamon  Teal  pass  more  or 
less  completely  from  ju venal  plumage  to  the  auburn-breasted,  unspotted 
adult  plumage.  Subsequently  the  adult  breeding  plumage  is  alternated 
with  an  ephemeral  post-breeding  plumage  called  the  "eclipse."  This 
plumage  is  represented  in  the  presumed  random  collection  of  North 
American  males  at  hand  in  the  ratio  of  one  to  four.  Some  are  complete 
and  others  are  partial.  The  phenological  period  represented  is  from 
May  to  October,  but  the  time  during  which  an  individual  is  involved 
probably  is  more  restricted.  The  frequency  of  "eclipse"  plumages 
among  museum  specimens  indicates  that  this  plumage  is  at  least  a  com- 
mon physiological  expression  of  the  North  American  population  although 
it  cannot  be  stated  definitely  that  all  males  "eclipse"  completely  and 
annually  throughout  their  lives.  It  seems  established  that  this  plumage 
in  North  America  is  associated  with  gonadal  regression  in  the  male. 

Males  from  both  tropical  and  temperate  parts  of  South  America — 
Argentina,  Chile,  Peru  and  Colombia — display  a  corresponding  series  of 
plumages  but  have  an  additional  plumage  in  the  sequence  of  dress.  The 
juvenal  plumage  is  replaced  by  a  tawny-to-russet  plumage  which  is 
extensively  marked  with  dusky  and  fuscous.  These  marks  vary  on 
individuals  and  in  different  body  areas  from  irregular  curved  bars  to 
definite  spots. 

Certain  specimens  examined  which  form  the  basis  for  the  foregoing 
comments  should  be  mentioned  particularly:  A  young  male  (Lumsden 
Collection,  C185)  is  still  essentially  in  juvenal  plumage.  The  flight 
feathers  are  fresh;  the  tail  feathers  are  characteristically  juvenal,  i.e.,  the 
vanes  of  the  feathers  are  narrow,  forked  terminally,  and  the  shafts  are 
blunt  and  open  at  the  apex.  The  rami  and  interramial  membrane  of 
the  beak  are  pale  in  colour,  drying  in  specimens  to  approximately  "clay 


color."  The  gonads  were  small  and  the  bursa  was  still  present.  The 
post  juvenal  moult  had  begun  and  replacement  is  evident  on  the  flanks. 
Among  the  characteristic  juvenal  flank  feathers  (Fig.  I;  A)  a  new  broken- 
barred  (russet  and  fuscous)  feather  is  present  (like  C;  Fig.  I)  which  be- 
longs to  the  next  plumage  in  sequence,  the  peculiar  spotted  plumage 
under  discussion. 

Another  specimen  in  undoubted  juvenal  plumage  (Chi.  Nat.  Hist. 
Mus.,  ex  Conover  Collection,  2365)  likewise  shows  the  development  of 
the  spotted  plumage,  on  the  breast,  sides  and  flanks. 

A  third  specimen  (Lumsden  C182)  has  acquired  this  plumage  com- 
pletely. The  flight  feathers  on  this  specimen  are  somewhat  worn,  the 
tail  is  mature  and  the  body  plumage  is  extensively  barred  and  spotted. 
In  more  detail  the  specimen  (from  the  tropical  zone  in  Colombia)  is 
generally  russet  on  the  head  and  neck  and  streaked  with  fuscous  except 
the  throat.  The  upper  breast  and  the  feathers  of  the  anterior  sides  are 
spotted  with  fuscous  and  the  flanks  are  marked  with  curved  bars,  many 
tending  to  be  broken  into  rows  of  spots  (drawings  of  flank  feathers  from 
this  specimen,  Fig.  I;  C  and  D).  The  lower  breast  is  clouded  with  dark 
brown  and  the  belly  and  under  tail  coverts  are  spotted.  The  fuscous 
scapulars  and  interscapulars  are  bordered  with  russet;  some  are  plain 
centrally  and  others  have  small  transverse  markings  of  russet.  The 
beak  is  black.  Field  notes  on  this  specimen  state  that  the  bursa  was 
present  and  that  the  gonads  were  much  enlarged  and  apparently  func- 
tional (10  mm.  wide  and  24  mm.  long).  Furthermore,  the  individual 
was  the  male  of  a  segregated  and  apparently  mated  pair  (Mar.  9;  Valle 
Vijes,  Colombia).  We  can  only  conclude  that  though  this  specimen  was 
to  a  degree  immature,  it  was  sexually  mature  and  that  the  peculiar  spotted 
plumage  is  a  first  breeding  plumage,  at  least  in  some  individuals  in 
Colombia. 

Still  another  specimen  in  the  Lumsden  Collection  (C28)  though 
largely  in  fresh  fully  mature  chestnut  dress  ventrally,  still  retains  feathers 
from  the  spotted  plumage  on  the  breast,  sides  and  flanks.  Still  more 
noteworthy  is  the  observation  that  among  the  spotted  flank  feathers  are 
a  few  juvenal  feathers  (Fig.  I;  A)  which  are  worn  and  loosely  attached 
and  cannot  be  interpreted  as  pseudo-ju venal  in  appearance  as  a  result  of 
some  deficiency  during  the  growth  of  the  spotted  plumage.  The  bursa 
was  present  and  the  lower  mandible  is  rather  pale.  This  specimen 
indicates  that  the  spotted  plumage  is  sometimes  incomplete,  of  short 
duration,  or  both,  which  in  turn  suggests  that  it  may  be  in  the  process  of 
deletion  in  the  plumage  sequence  in  South  America. 

Other  specimens  in  spotted  plumage  which  have  been  examined  are 
apparently  immature,  age  determination  being  based  on  the  appearance 
of  the  interscapulars,  tertials  and  the  pale  colour  of  the  lower  mandibles. 
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Fig.  II.— Breast  feathers,  A  to  F,  c? C? 


The  total  of  evidence  indicates  that  it  is  usual  for  young  male  Cinnamon 
Teal  in  South  America  to  assume  this  plumage  following  the  juvenal 
plumage  and  that  some  are  sexually  mature  coincident  with  it,  at  least 
in  Colombia. 

The  spotted  dress  of  this  age  class  is  of  particular  significance.  Its 
pattern  and  general  appearance  bears  more  than  a  vague  resemblance  to 
the  adult  male  of  the  Blue-winged  Teal,  A.  discor,  certainly  far  more  than 
does  the  subsequent  adult  nuptial  plumage.  Furthermore,  in  both 
colour  and  pattern,  it  is  strikingly  similar  to  the  nuptial  plumage  of  some 
of  the  shovellers  {''Spatula")  of  the  southern  hemisphere.  We  even 
suggest  that  the  North  American  Shoveller  (clypeata)  has  a  spotted 
plumage  which  corresponds  in  sequence  and  somewhat  in  appearance. 
The  suggested  genetic  relationship  of  these  forms  has  been  pointed  out 
by  Delacour  and  Mayr  (1945)  who  group  them  together  on  the  basis  of 
plumage  pattern,  with  particular  reference  to  the  blue  colouring  of  the 
wing  coverts,  and  because  of  similarities  in  nuptial  display  and  other 
behaviour  patterns. 

The  implications  of  the  foregoing  are  that  the  spotted  plumage,  the 
one  assumed  by  young  male  Cinnamon  Teal  following  the  juvenal  plum- 
age, is  an  ancient  type  of  dress  still  relic  in  South  American  populations. 
It  can  be  considered  as  representing  a  stage  in  the  development  of  sexual 
dimorphism  in  this  species,  an  archaeo-adult  dress  still  worn  as  a  first 
nuptial  plumage,  at  least  in  Colombia.  Variation  in  the  details  of 
feather  pattern,  in  the  degree  of  completeness  of  acquisition  and  appar- 
ently in  the  length  of  time  it  is  retained,  suggest  it  is  being  eliminated, 
as  apparently  it  has  been  in  the  North  American  population.  As  a 
corollary  to  this  proposition,  the  adult  nuptial  plumage  of  the  male 
Cinnamon  Teal,  the  dress  with  the  richly  coloured  ventral  feathers,  un- 
marked or  with  relatively  few  dots,  can  be  interpreted  as  a  neo-adult 
plumage  much  simplified  with  respect  to  pattern. 

We  have  already  mentioned  the  occurrence  of  sparse  dots  which 
occur  with  varying  frequency  on  the  ventral  feathers  of  the  nuptial 
plumage  of  adult  males  in  South  America.  These  are  the  markings 
noticed  by  Chapman  (1917).  It  seems  quite  possible  that  these  dots 
(see  F,  in  Fig.  I  and  Fig.  II)  are  lost  progressively  with  age.  However, 
there  is  a  geographic  correlation  with  respect  to  their  occurrence  as 
observed  from  museum  specimens.  The  frequency  is  highest  in  tropical 
areas  (Cauca  Valley,  Colombia) ;  they  are  absent  or  never  conspicuously 
obvious  on  specimens  from  North  America. 

That  South  American  Cinnamon  Teal  have  an  "eclipse"  plumage  is 
now  established.  Phillips  {loc.  cit.)  suggested  such  a  plumage  but  with- 
out elaborating  on  his  observations.  However,  Delacour  and  Mayr  (loc. 
cit.)  make  the  blanket  statement  that  "all  cinnamon  teal  drakes  have  an 


eclipse  plumage  whether  they  come  from  North  or  South  America." 
Certainly  they  established  the  fact  that  living  males  from  both  regions 
were  observed  to  eclipse. 

Specimens  from  South  America  which  we  have  examined  are  obviously 
in  "eclipse."  A  male  in  the  Lumsden  Collection  (No.  33G)  is  largely  in 
worn  adult  chestnut  dress  but  fresh  feathers  of  the  upper  breast  and  a 
few  situated  more  posteriorly  are  incoming  "eclipse"  (Fig.  II;  B).  These 
"eclipse"  feathers  are  similar  to  corresponding  breast  feathers  from 
North  America  "eclipse"  plumage  and,  of  particular  significance,  like  the 
spotted,  archaeo-adult  plumage  of  young  males  from  South  America 
(Fig.  II;  C  and  E).  Other  specimens  examined  strengthen  this  view  of 
correspondence.  Here,  then,  we  have  more  than  a  suggestion  as  to  what 
the  "eclipse"  plumage  is  in  the  Cinnamon  Teal.  It  would  seem  to  be  a 
recapitulation  of  an  archaeo-adult  dress;  an  annual  return  to  a  more 
primitive  but  distinctly  male  plumage.  The  apparent  fact  that  such  a 
plumage  is  first  acquired  during  a  period  of  gonadal  development  and  is 
subsequently  recapitulated,  presumably  repeatedly,  during  periods  of 
gonadal  regression  seems  to  require  a  physiological  explanation  which  we 
are  not  prepared  to  discuss. 

One  of  the  major  difficulties  we  have  experienced  in  this  study  in 
dealing  with  specimens  with  incomplete  field  data  based  on  dissection, 
has  been  to  determine  whether  a  given  male  was  in  its  youthful,  sub- 
adult  (=  archaeo-adult)  dress,  or  was  a  fully  mature  male  in  "eclipse." 
Phenologically  they  occur  during  the  same  period  and  it  is  obvious  that 
there  is  individual  variation  in  details  of  feather  pattern  in  both  the  sub- 
adult  and  "eclipse"  plumages.  Furthermore  both  age  groups  converge 
in  appearance  with  respect  to  the  colour  of  the  lower  mandible  in  museum 
specimens. 

Turning  now  to  a  consideration  of  the  "eclipse"  plumage  of  male 
Cinnamon  Teal  in  North  America  compared  to  both  the  "eclipse"  and 
archaeo-adult  plumages  which  are  so  alike  in  South  America,  we  find 
some  differences  but  definite  similarities.  The  general  appearance  of 
the  "eclipse"  in  North  America  is  reminiscent  of  the  juvenal  plumage. 
More  particularly  the  pale  feather  tips  of  the  ventral  surface  which  tend 
to  cover  more  basal  markings,  and  the  plain  fuscous,  pale-bordered  scapu- 
lars and  interscapulars,  impart  a  juvenal  plumage  appearance.  The 
markings  of  the  flank  feathers  may  be  cited  particularly  as  suggesting 
those  of  the  juvenal  plumage  (Fig.  I ;  A  and  B).  (Those  from  the  South 
America  "eclipse"  are  more  like  those  from  the  archaeo-adult  plumage, 
Fig.  1 ;  D  and  E).  But  a  more  detailed  view  of  the  feather  patterns  from 
"eclipse"  plumages  from  North  America,  even  those  from  an  individual 
specimen,  shows  considerable  variation.  This  is  especially  true  of  the 
breast  feathers  (Fig.  II;  A,  B  and  C)  which  may  show  progressive  stages 
from  a  female-like  pattern  to  isolated  bars  and  spots  apparently  conse- 


quent  to  a  restriction  and  some  shifting  of  dark  pigment  areas.  The 
ultimate  pattern  (Fig.  II;  C)  is  essentially  the  same  as  that  on  breast 
feathers  from  South  America  "eclipse"  plumage  and  also  the  South 
American  archaeo-adult  dress  (Fig.  II;  D  and  E),  but  the  pale  colour  is 
usually  not  as  russet.  However  one  specimen  (R.O.M.Z.,  No.  34.9.26.198) 
in  full  "eclipse"  displays  one  breast  feather  which  is  identical,  both  in 
pattern  and  in  warm  colour,  to  an  archaeo-adult  breast  feather  from 
South  American  specimens.  This  particular  feather  may  have  been  a 
replacement  of  a  lost  "eclipse"  feather,  grown  subsequent  to  the  others 
and  during  a  different  hormonal  state  but  in  any  case  it  shows  that  North 
American  stock  is  capable  of  producing  precisely  the  warmly  coloured, 
spotted  breast  feathers  which  characterize  South  American  birds. 

In  summary,  it  seems  that  a  plumage  belonging  to  the  genetic  history 
of  this  species,  which  we  have  called  an  archaeo-adult  plumage,  is  in 
process  of  suppression.  This  prototype  plumage,  still  worn  by  a  sub- 
adult  age  class  in  South  America,  is  eliminated  in  the  same  age  class  in 
North  America.  Older  males  in  both  North  and  South  America  lapse 
briefly  into  a  primitive  plumage  which  is  called  the  "eclipse."  The 
"eclipse"  in  South  America  is  like  the  archaeo-adult  plumage.  In  North 
America  the  "eclipse"  is  similar  but  appears  even  more  primitive  in 
some  respects;  i.e.  it  suggests  the  juvenal  plumage.  We  suggest  that  the 
differences  observed  may  be  a  matter  of  physiological  timing;  that  the 
mechanism  which  initiates  the  moult  in  North  America  may  operate  at  a 
different  time  in  relation  to  the  hormone  cycle  than  it  does  in  South 
America.  Finally,  we  believe  that  the  evidence  presented  indicates  that 
the  "eclipse"  is  relic,  and  not  an  innovation. 

In  continuing  the  comparative  survey  of  Cinnamon  Teal  of  the  two 
Americas,  it  should  be  mentioned  that  the  species  is  largely  migratory 
in  North  America  and  to  some  extent  in  southern,  temperate  South 
America.  The  nesting  season  for  these  two  regions  is  at  opposite  periods 
of  the  year.  In  intermediate  zones,  in  both  highlands  and  lowlands  of 
Colombia,  there  appear  to  be  two  breeding  seasons,  each  correlated  with 
a  rainy  season,  according  to  data  obtained  through  conversations  with 
local  inhabitants  at  Sibundoy.  This  is  supported  by  records  of 
De  Schauensee  (1948)  who  gives  both  May  and  October  as  nesting  times 
on  the  Sabana  de  Bogota.  However,  with  variations  in  meteorological 
conditions  from  year  to  year,  which  apparently  disturb  the  natural 
rhythms  of  individuals  and  of  populations  of  Cinnamon  Teal,  the  effect 
is  as  if  the  species  bred  at  any  time  of  the  year.  Certainly  there  is  an 
assortment  of  age  classes  and  a  lack  of  uniformity  in  plumage  stages  of 
specimens  collected  during  a  short  period  of  time.  An  appreciation  of 
this  somewhat  garbled  state  of  affairs  is  helpful  in  understanding  the 
complex  plumages  of  this  species  in  Colombia  and  beyond.     With  this 


Wing  Length  in  mm. 


Colour -value. 


Fig.  III. — Each  horizontal  line  indicates  the  arithmetic  mean;  each  vertical  rod 
represents  two  standard  deviations  above  and  below  the  mean;  each  rectangle  represents 
two  standard  errors  above  and  below  the  mean;  the  arrows  indicate  observed  minima 
and  maxima.  The  scale  for  wing  length  on  the  left  is  in  millimetres  and  that  for  colour 
value  represents  the  five  arbitrary  grades  described  in  the  text. 
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introduction  to  variation  in  the  Cinnamon  Teal  we  can  now  consider 
those  population  differences  which  are  correlated  with  more  limited 
geographic  areas  and  ecological  zones. 

A  population  of  Cinnamon  Teal  occupying  the  region  of  Lake  Titicaca 
in  extreme  southern  Peru  was  first  differentiated  by  Oberholser  (1906). 
The  form  was  regarded  by  the  describer  as  a  species  and  named  Querque- 
dula  orinomus.  Phillips  later  (1923)  re-evaluated  the  form  as  a  race  and 
incorporated  Querquedula  in  Anas.  Currently  this  very  distinctive 
population  is  so  regarded  and  is  designated  A .  c.  orinomus.  We  have 
had  topotypic  representatives,  two  males  and  three  females,  for  study. 

As  basic  comparative  material,  nine  adult  male  specimens  and  one 
adult  female  from  Buenos  Aires  Province  of  Argentina,  have  been 
available.     These  are  virtual  topotypes  of  the  species. 

Size  and  colour-value  have  been  found  useful  morphological  features 
in  comparing  and  distinguishing  the  several  regional  and  zonal  popu- 
lations segregated.  The  following  summary  of  size  measurements  of  the 
sample  series  of  each  population  needs  but  brief  introduction.  All 
measurements  are  in  millimetres  and  wing  and  culmen  measurements 
are  for  the  chord  of  those  members.  The  observed  minimum  and  maxi- 
mum of  the  four  features  measured  are  given  as  well  as  the  arithmetic 
mean.  It  will  be  noticed  that  the  measurements  of  corresponding 
features  of  the  several  populations  tend  to  show  a  similar  trend,  i.e.,  the 
characters  are  approximately  proportionate  in  each  population.  There- 
fore the  wing-length  which  has  been  used  particularly  in  comparisons 
can  be  regarded  as  an  index  of  general  size.  In  calculating  the  varia- 
bility of  wing-length  in  the  respective  populations,  the  following  formulae 
have  been  used: 

c  _  Vs  x2  and    SE  = 


N  -  1  \/N  -  1 

As  pointed  out  in  the  introduction,  all  male  specimens  have  been 
graded  with  respect  to  the  colour-value  of  the  feather  tips  of  the  breast 
feathers  lying  in  natural  position.  The  method  used  was  to  place  a 
piece  of  grey  paper,  from  which  a  one-inch  square  had  been  removed, 
over  the  central  breast  feathers  of  the  five  reference  specimens,  thus 
exposing  a  square  inch  of  the  colour  surface.  In  succession  each  specimen 
in  the  whole  series  of  adult  males  was  similarly  treated  and  matched  with 
the  reference  series.  The  results  are  tabulated  below.  The  number  of 
specimens  from  each  region  or  zone  falling  in  the  five  grades  are  recorded 
as  are  also  the  calculated  mean  grade,  the  standard  deviation  and  the 
standard  error  for  each. 

The  foregoing  data  pertaining  to  wing-length  of  both  males  and 
females  and  the  colour-value  (tone)  of  the  breast  of  adult  males  are 
graphically  presented  in  Fig.  III. 
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A  description  of  the  typical  race  of  the  Cinnamon  Teal  based  on  a 
series  of  specimens,  nine  males  and  one  female,  from  Buenos  Aires 
Province  of  Argentina,  seems  desirable  as  a  basis  for  comparisons.  These 
are  virtual  topotypes  of  the  species. 


TABLE 

II 

Colour-Value 

OF 

Males 

Grades 

Mean 
Grade 

5 

Population 

Pale  to  Dark 

SE 

1 

2      3 

4 

5 

Virtual  topotypes 

orinomus 

Highlands  of  Colombia 

Lowlands  of  Colombia 

North  America 

2 
1 
0 
0 
6 

3      4 
1       0 
0      0 
0      3 
17     11 

0 
0 
6 

3 

2 

0 
0 
6 
2 
0 

2.22 

1.5 

4.5 

3.75 

2.36 

±   .69 

±   .52 
±1.03 
±   .81 

±  .24 

±  .16 
±  .39 
±  .14 

Anas  cyanoptera  cyanoptera,  Vieillot 

Male,  Adult  nuptial  plumage:  Head  (except  crown),  neck,  breast, 
sides  and  flanks  are  richly  coloured,  between  "bay"  and  "chestnut",  red 
being  obvious  in  the  chroma.  The  colour-value  or  tone  is  variable  but  not 
extremely  so  in  relation  to  the  species  as  a  whole.  One  in  three  specimens 
displays  sparse,  black  dots  in  the  adult  nuptial  plumage,  on  the  upper 
breast,  sides,  or  the  region  of  the  vent.  Crown  and  under  tail  coverts 
black,  more  or  less  washed  with  chestnut  in  about  half  of  the  specimens. 
The  belly  is  dusky  to  blackish  brown  in  one  out  of  three,  but  uniform 
with  the  remainder  of  the  ventral  surface  in  the  majority.  The  chin  is 
usually  more  or  less  dusky.  The  feathers  of  the  back  are  variously 
patterned  but  with  fuscous  predominating;  a  broken  barred  pattern 
characterizes  the  majority.  Rich  chestnut  predominates  on  the  shorter 
scapulars  in  the  majority.  On  lateral  parts  of  the  fore-back  and  hind  neck, 
the  irregular,  broken  bars  resolve  into  bold,  rounded,  black  dots.  The  rump 
is  fuscous  with  suffused  pale  margins  to  the  feathers ;  the  upper  tail  coverts 
nearly  black,  some  speckled  with  white  or  russet  basally;  the  tail  feathers 
fuscous  with  pale  margins.  The  lesser  and  median  wing  coverts  are 
clear  "Payne's  gray";  the  greater  coverts  are  fuscous  basally  and  white, 
tinged  with  grey,  terminally.  The  primaries  are  fuscous  (darker  when 
fresh) ;  the  secondaries  fuscous  with  a  bright  speculum  reflecting  metallic 
green  and  with  narrow  terminal  white  edges.  The  tertials  are  black  on 
the  outer  web,  fuscous  on  the  inner  web  with  a  cinnamon  shaft  streak. 
The  longest  scapulars  are  "Payne's  gray"  on  the  outer  web,  black  on  the 
inner  web,  and  have  a  cinnamon  shaft  streak.     The  bill  is  black. 
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Sub-adult  plumage:  Described  in  sufficient  detail  in  the  introduction. 
The  pale  ground  colour  of  this  plumage  in  this  population  is  probably 
more  tawny  than  in  certain  specimens  from  mountainous  South  America, 
especially  Colombia.  As  described,  this  plumage  is  extensively  marked 
with  small  bars  and  spots  of  fuscous. 

Eclipse  plumage:     Like  the  sub-adult  plumage. 

Measurements  (9  specimens):  Moderately  large,  about  equal  to  the 
Colombian  highland  population  but  smaller  than  orinomus.  Males  are 
larger  than  females. 

Average  length  of  wing 193       ±4.06 

"       "tail 76.2 

"       "culmen 44.7 

"       "tarsus 34.3 

"  middle  toe  and  claw       .  45.7 

Female,  Adult:  The  pale  colour  which  predominates  on  the  ventral 
surface  is  approximately  "Isabella  colour",  the  head  and  neck  having  a 
finely  streaked  pattern,  and  the  posterior  ventral  surface  is  vaguely 
spotted.  The  general  effect  of  the  remainder  of  the  under  surface, 
darker  on  the  upper  breast,  is  an  indefinite  coarse  streaking.  The 
fuscous  pattern  on  individual  breast  feathers  is  a  heavy  V-shaped  to 
U-shaped  marking.  Dorsally  the  feathers  are  fuscous  bordered  with 
warm  grey  and  with  weak,  often  broken  U-shaped  markings  of  buffy  on 
individual  feathers  anteriorly.  The  wing  coverts  are  like  those  of  the 
male,  but  dull  and  the  white  is  much  restricted;  the  speculum  is  sombre, 
rather  pale  fuscous  in  colour  with  only  a  suggestion  of  green. 

Measurements  (one  specimen) :     Smaller  than  the  male. 

Length  of  wing 179 

"  tail 71 

"  culmen 44 

"  tarsus 33 

"  middle  toe  and  claw 44 

Range:  The  typical  race  occupies  most  of  southern  South  America 
from  Uruguay  west  to  Chile  and  south  to  Patagonia  (and  presumably 
the  Falkland  Island  population  is  referable  to  the  typical  race).  Hell- 
mayr  (1932)  includes  Paraguay  and  southern  Brazil.  Precise  distribution 
in  the  mountainous  portion  of  the  west  (Chile  and  Peru)  not  known. 
Probably  there  are  local  sedentary  populations  which  vary  somewhat 
from  the  typical  race,  some  specimens  examined  being  dark,  approaching 
a  highland  form  from  Colombia,  to  be  described. 
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Anas  cyanoptera  orinomus  (Oberholser) 

Type:  Adult  male,  No.  150,110  United  States  National  Museum, 
collected  by  A.  J.  Norris,  12,550  ft.,  Puna,  Lake  Titicaca,  Peru. 

Racial  characters:  An  extremely  large  form  (see  Table  I),  males  not 
overlapping  any  other  population  and  the  smallest  female  examined  is 
not  exceeded  by  females  of  any  other  population  with  respect  to  wing 
length  (see  Fig.  III).  On  the  basis  of  the  few  specimens  examined  males 
in  adult  nuptial  plumage  are  relatively  pale  and  the  frequency  of  the 
blackish  brown  belly  is  low.  Females  are  like  those  of  the  typical  race 
but  the  streaking  of  the  head  and  neck,  except  the  throat,  is  heavier, 
imparting  a  darker  appearance  to  those  parts. 

Range:  Originally  restricted  to  Lake  Titicaca  in  southern  Peru  and 
Bolivia  but  Hellmayr  (1932)  extends  its  distribution  to  the  Puna  Zone 
of  Tacna  (now  Peru)  and  to  Antofagasta  and  Tarapaca  Departments  of 
northern  Chile.  The  population  occupies  arid  country  at  high  altitudes 
(12,500  feet)  in  the  paramo  zone.* 

Remarks:  On  the  basis  of  the  measurements  available  this  form  is  so 
markedly  distinct  from  other  Cinnamon  Teal  as  to  suggest  that  it  is  a 
specific  entity  (see  Fig.  III). 

Anas  cyanoptera  borreroi,  subsp.  nov. 

Type:  Adult  male,  No.  CI  13,  Lumsden  Collection,  collected  Febru- 
ary 23,  1950,  by  H.  G.  Lumsden,  temperate  zone,  about  9,000  ft.,  Sibun- 
doy,  Colombia. 

Racial  characters:  Similar  in  size  to  the  typical  race  (see  Table  I). 
Male  larger  than  the  female.  Head,  neck,  breast,  sides  and  flanks  of 
males  in  adult  nuptial  plumage  considerably  and  consistently  darker  than 
on  males  of  the  typical  race;  nearer  "chestnut  brown.1'  Black  dots  on  breast, 
sides  or  flanks  of  adult  nuptial  plumage  occur  in  about  50%  of  specimens 
examined;  the  brownish  black  belly,  when  present,  scarcely  contrasts 
with  the  rest  of  the  ventral  surface.  Males  have  a  spotted,  sub-adult 
plumage.  Females  are  darker  than  females  of  the  typical  race,  the  pale 
colour  of  the  under  surface  approaching  "Sayal  brown"  and  the  dark 
marking  on  the  feathers  ranges  from  fuscous  to  brownish  black. 

Range:  Occurs  in  the  moist  highland  temperate  zone  on  the  east 
slope  of  the  main  Andean  chain  and  on  both  slopes  of  the  eastern  Andes, 
of  Colombia,  7,500  feet  to  11,500  feet;  on  the  Bogota  savannah  and  the 
region  of  Sibundoy;  and  sight  records  from  Lake  Tota,  Lake  Fuguene 
and  Lake  la  Cocha.     Limits  of  range  not  known. 

Remarks:  The  race  has  two  breeding  seasons  in  Colombia.  We  have 
named  this  race  after  Mr.  J.  I.  Borrero,  ornithologist  of  the  Instituto  de 


*The  zonal  classification  used  in  this  paper  follows  De  Schauensee,  1948. 
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Ciencias  Naturales,  Universidad  Nacional  de  Colombia,  Bogota,  Col- 
ombia, with  the  wish  that  in  some  way  this  slight  recognition  can  add 
support  to  his  efforts  to  preserve  the  wild  life  of  his  region 

Anas  cyanoptera  tropicus,  subsp.  nov. 

Type:  Adult  male,  No.  C184,  Lumsden  Collection,  collected  March  9, 
1950,  by  H.  G.  Lumsden,  tropical  zone,  below  3,000  feet,  Valle  Vijes, 
Valle  de  Cauca,  Colombia. 

Racial  characters:  Much  smaller  than  the  typical  race  (see  Table  1); 
the  smallest  of  all  races  and  uniquely,  with  virtually  no  size  disparity 
between  the  sexes.  There  is  a  wider  range  of  colour  and  tone  of  the  adult 
male  in  nuptial  plumage  than  in  the  highland  race,  borreroi,  ranging  from 
"auburn"  to  "chestnut  brown."  A  high  frequency  of  black  dots  on  the 
breast,  sides,  flanks  and  posterior  ventral  surface  (100%  in  the  collection 
studied)  and  a  dark  brown  to  brownish  black  belly  is  usual.  Males  have 
a  spotted,  sub-adult  plumage.  Females  vary  somewhat  in  colour  and 
tone,  darker  individuals  matching  females  of  borreroi. 

Range:  Occurs  in  the  lowland,  tropical  zone  of  Colombia,  below 
3,000  feet;  throughout  the  upper  arid  Cauca  Valley.  The  Cinnamon 
Teal  occurring  in  the  Magdalena  Valley  (O.  D.  Boggs,  verbal  communica- 
tion) and  lower,  humid  Cauca  Valley,  are  probably  referable  to  this  race. 

Remarks:  The  type  selected  is  average  with  respect  to  size  which  is 
a  primary  character  of  the  race.  Also,  it  has  the  black  dots  on  the 
breast,  sides  and  flanks.  Its  colour  and  tone  are  darker  than  average 
although  it  does  not  stand  alone  in  the  series  studied.  It  should  be  re- 
marked that  habitat  conditions  suited  to  Cinnamon  Teal  do  not  occur 
between  the  range  of  the  lowland  tropicus  and  the  highland  borreroi, 
thus  a  cline  which  might  be  suspected  does  not  exist. 

Anas  cyanoptera  septentrionalium,  subsp.  nov. 

Type:  Adult  male,  No.  35,7,26,187,  Royal  Ontario  Museum  of 
Zoology  Collection,  collected  April  29,  1935,  by  Albert  C.  Lloyd,  two 
miles  south  of  Jensen,  Utah,  U.S.A. 

Racial  characters:  Averaging  smaller  than  the  typical  race  (see  Table  I 
and  Fig.  III).  Males  larger  than  females.  Males  in  adult  nuptial 
plumage  with  less  red  and  more  yellow  in  the  chroma  of  the  feathers  of  the 
underparts,  nearer  "auburn."  Virtually  no  round  black  dots  on  the  feathers 
of  the  breast,  sides  and  flanks  of  the  nuptial  plumage  in  the  large  series 
examined.  The  frequency  of  occurrence  of  a  dusky  or  brownish  black 
belly  is  approximately  85%.  The  warm  colour  on  the  shorter  scapulars  is 
not  as  rich  red  or  dark  in  tone  as  on  the  typical  race  and  the  dark  markings 
on  the  external  parts  of  the  fore-back  and  hind  neck  incline  to  bars  and 
discontinue  rather  abruptly;  black  dots  in  this  area  are  rarely  present  and 
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then  small  and  few.  There  is  no  spotted  sub-adult  plumage.  Females 
appear  similar  to  the  typical  race  in  colour  and  tone  but  with  a  tendency 
toward  two  phases,  one  pale  and  the  other  moderately  dark. 

Range:  Breeds  from  central  and  western  Mexico  and  coastal  southern 
California  north  through  the  mountain  valley,  the  great  basin  and  great 
plains  to  the  Cariboo  District  of  British  Columbia  and  Montana,  east 
to  southwestern  Kansas  and  west  central  Texas.  Sporadic  and  winter 
occurrences  as  far  as  Alaska,  southern  Ontario,  New  York,  South 
Carolina,  Florida,  northern  Colombia  and  possibly  Venezuela. 

Remarks:  It  is  clear  that  this  population  has  no  contact  with  the 
typical  race  whatever,  although  it  is  inclined  to  parallel  that  race  in  some 
respects.     Both  occupy  latitudinal  temperate  zones. 

Two  adult  male  specimens  of  the  Cinnamon  Teal  from  Imbabura, 
Ecuador  (February  and  March)  have  been  examined.  Both  conform 
with  the  North  American  race  in  size  and  in  general  appearance.  They 
are  somewhat  larger  than  the  lowland  Colombian  race  (tropicus)  having 
wing  lengths  of  183  and  185  respectively.  Hellmayr  and  Conover  (1948) 
thought  it  probable  that  these  specimens  were  of  North  American  origin. 
However,  the  distinct  dots  on  the  lateral  fore-back  and  on  the  sides, 
flanks  and  posterior  underparts  indicate  their  South  American  affinities, 
even  though  they  do  not  fit  any  racial  component  precisely. 

Summary 

A  study  of  144  specimens  of  Cinnamon  Teal  representing  populations 
throughout  most  of  the  range  of  the  species  in  North  and  South  America 
reveals  variation  in  a  number  of  characters.  Certain  morphological 
differences  are  correlated  with  geographic  and  ecological  zones.  Dif- 
ferences extend  to  characteristics  of  a  physiological  and  conditioned 
nature.  A  plumage  in  the  sequence  of  the  developing  male  is  common 
to  South  American  populations  but  omitted  in  the  North  American 
populations.  The  phylogeny  of  the  "eclipse"  plumage  is  discussed  on 
the  basis  of  observed  data  obtained  from  comparisons.  Five  races  of 
the  species  are  recognized,  three  of  which  are  newly  described,  two  from 
Colombia  and  the  third  from  the  whole  of  the  North  American  segment 
of  range.  Races  closely  similar  in  size  are  found  in  temperate  zones  of 
latitude  or  altitude.  The  largest  form  occurs  in  the  high  altitude  puna 
zone  and  the  smallest  at  low  altitudes  in  the  tropical  zone.  The  darkest 
race  occurs  in  a  moist  region. 
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DISTRIBUTION    OF   SPECIMENS    EXAMINED 

Argentina  [Buenos  Aires  Prov.  14;  Mendoza  Prov.  1]  .       .       .       .  15 
Colombia  [Sibundoy  and  Bogota  (19);  Cauca  Valley  (17); 

Belen?  near  Florencia  (1)] 37 

Chile 13 

Ecuador  ....              2 

Peru 7 

Venezuela 1 

South  America  75 


Arizona    . 

British  Columbia 

California 

Colorado 

Mexico     . 

Montana 

New  Mexico 

Nevada    . 

Ontario   . 

Texas 

Utah 


1 
2 

35 
2 
2 
2 
3 
1 
1 
3 

17 


North  America       69 


REFERENCES 


Chapman,  Frank  M.,  1917.     The  distribution  of  bird-life  in  Colombia.     Bull.  Am. 

Mus.  Nat.  Hist.,  36:  234. 
Delacour,  Jean  and  Ernest  Mayr,  1945.     The  family  Anatidae.     Wil.  Bull.  57:  3-55. 
De  Schauensee,  R.  M.,  1948.     Birds  of  the  Republic  of  Colombia.     Caldasia,  5:  374. 
Dugand,  Armanda,  1948.     Caldasia,  5:  163. 
Hellmayr,  Charles  E.,   1932.     The  birds  of  Chile.     Field   Mus.  Nat.   Hist.,  Zool. 

Series,  Vol.  XIX,  Pub.  308,  pp.  332-333. 
Hellmayr,  Charles  E.  and  Boardman  Conover,  1948.     Catalogue  of  birds  of  the 

Americas,  Field  Mus.  Nat.  Hist.,  Zool.  Series,  Vol.  XIII,  Part  I,  No.  2,  pp.  335-337, 
Oberholser,  Harry  C,  1906.     A  description  of  a  new  Querquedula.     Proc.  Biol.  Soc. 

Wash.,  19:  93-94. 
Peters,  James  L.,  1931.     Check-list  of  birds  of  the  world.     Vol.  I,  p.  162,  Cambridge. 
Phillips,  John  C,  1923.     A  natural  history  of  the  ducks.     Vol.  II,  pp.  390-401,  Boston. 
Sturgis,  Bertha  Bement,  1928.     Field  book  of  birds  of  the  Panama  Canal  Zone,  N.Y. 


18 


LK 

ROVAL  OKTW«0   «.««* 


